Simulation Methods for Multiperiodic and Aperiodic Nanostructured Dielectric Waveguides by Paulsen, Moritz et al.
Syddansk Universitet
Simulation Methods for Multiperiodic and Aperiodic Nanostructured Dielectric
Waveguides
Paulsen, Moritz; Neustock, Lars Thorben ; Jahns, Sabrina; Adam, Jost; Gerken, Martina
Publication date:
2016
Citation for pulished version (APA):
Paulsen, M., Neustock, L. T., Jahns, S., Adam, J., & Gerken, M. (2016). Simulation Methods for Multiperiodic
and Aperiodic Nanostructured Dielectric Waveguides. Abstract from  24th International Workshop on Optical
Wave and Waveguide Theory and Numerical Modelling, Warsaw, Poland.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal ?
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Download date: 19. Apr. 2017
  
24t h OPTI CAL W AVE AND  WA VEG UI D E TH EOR Y AND  NUM ER I CAL MOD EL LI NG  WOR KS H OP  1 
Simulation Methods for Multiperiodic and Aperiodic 
Nanostructured Dielectric Waveguides 
Moritz PAULSEN1, Lars Thorben NEUSTOCK1,2, Sabrina JAHNS1, Jost ADAM3, 
Martina GERKEN1* 1Institute of Electrical and Information Engineering, Christian-Albrechts-Universität zu Kiel, Kaiserstraße 2, 24143 Kiel, Germany 2Electrical Engineering, Stanford University, 350 Serra Mall, Stanford, CA 94305-9505, USA 3Mads Clausen Institute, University of Southern Denmark, Alsion 2, 6400 Sønderborg, Denmark * mge@tf.uni-kiel.de Nanostructured dielectric waveguides are of high interest for biosensing applications, light emitting devices as well as solar cells. Multiperiodic and aperiodic nanostructures  allow for custom-designed spectral properties as well as near-field characteristics with localized modes [1-4]. Here, a comparison of experimental results and simulation results obtained with different simulation methods is presented. We fabricated and characterized multiperiodic nanostructured dielectric waveguides with two, three, and four compound grating periods as well as aperiodic nanostructured wav eguides based on Rudin-Shapiro, Fibonacci, and Thue-Morse binary sequences. The near-field and far-field properties are calculated employing the finite-element method (FEM), the finite-difference time-domain (FDTD) method as well as a rigorous coupled wave algori thm (RCWA). Exempl ary, Fig. 1 shows results for a Thue-Morse nanostructured waveguide.    








Fig. 1. a) Schematic of fabricated dielectric waveguides with Thue-Morse nanostructure. b) 
Near-field at 530 nm resonance calculated with FEM in [V/m]. c) Comparison of 
experimental reflectivity results and results of different simulation methods for double-
layer (DL) waveguide and single-layer (SL) waveguide in a). References  
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